Proteomic analysis of rat atrial secretory granules: a platform for testable hypotheses.
The recent development of powerful proteomic tools has enabled investigators to directly examine the population of proteins present in defined biological systems. We report here the first proteomic analysis of atrial secretory granules. Approximately 100 distinct protein components of the atrial secretory granule proteome were detected using subcellular fractionation and one-dimensional SDS-PAGE in conjunction with peptide mass fingerprinting by MALDI-TOF mass spectrometry. Of this number, 61 proteins were clearly identified by high probability data matches and repeated observation. The majority of the proteome was found to be membrane-associated with the most prominent proteins being peptidylglycine alpha-amidating monooxygenase (PAM) and pro-atrial natriuretic peptide (pro-ANP). This proteomic analysis of the rat atrium secretory granule produced an assembly of proteins with a diverse array of reported functions. The identified proteins fall into seven functional categories: (1) granular transport, docking and fusion; (2) signal transduction; (3) calcium-binding/calcium-dependent; (4) cellular architecture/chaperoning; (5) peptide/protein processing; (6) hormone; (7) proton transport. The novel finding of several protein processing enzymes and signal transduction proteins offer new perspectives on how pro-ANP is stored and processed to ANP during release. Accordingly, defining the proteome of the atrial secretory granule provides a framework for the development of new hypotheses that address key mechanisms governing granule function and ANP secretion.